Introduction
Seven-coordination is much less commonly ob served in transition-metal complexes com pared to, for example, four and six-coordinate geometries. However, seven-coordinate carbonyl complexes of m olybdenum(II) and tungsten(II) are very common [1 -* 6], mainly because they obey the effective atomic num ber rule. The most common geometries for seven-coordinate complexes [7, 8] are (i) capped octahedral, (ii) capped trigonal prismatic, (iii) pentagonal bipyramidal, and (iv) the "4:3 geom etry", or piano-stool geometry. A survey [9] has shown that the most common geometry for complexes of the type [MX2(C O )3L2] (M = Mo or W; X = halide; L = neutral monodentate donor ligand) is capped octahedral. Colton and Kevekordes [10] have shown how the solid state capped octahedral structures of seven-co ordinate complexes of molybdenum (II) and tungsten(II) can be correlated with the solution state * Reprint requests to Dr. P. K. Baker. structures by the use of 13C NMR spectroscopy in the carbonyl region of the spectrum.
In this paper we describe the X-ray crystal struc ture and low tem perature 13C NMR spectrum (carbonyl region) of the bis(benzonitrile) complex [WI2(C O )3(NCPh)2] (1).
Results and Discussion
The complex [WI2(C O )3(NCPh)2] (1) was pre pared [11] by reacting the bis(acetonitrile) com plex [WI2(C O )3(NCM e)2] with an excess of NCPh in C H 2C12 at room tem perature. Single crystals of [WI2(C O )3(NCPh)2] (1) suitable for X-ray crystal lography were grown from a CH2C12/E t20 mixture (80:20) at -1 7 °C. The molecular structure of [WI2(C O )3(NCPh)2] (1) is shown in Fig. 1 , to gether with the atomic numbering scheme. Atomic coordinates and bond lengths and angles are given in Tables I and II, analogous ligand dispositions (see Fig. 2 a) . The two iodide ligands are trans to each other, whilst each nitrile ligand is trans to a carbonyl group. The capped octahedral geometry has a capping car bonyl C(10) on the face defined by 1(1), C(20), C(20)#. However, the geometry can also be con sidered as a capped trigonal prism, with one tri angular face occupied by the three carbonyl li gands and a second triangular face consisting of the N (l), N (l)#, 1(1) atoms. The remaining iodide 1(2) occupies the capping position on the rect- Table I (1) showed a single carbonyl resonance at < 3 = 219.27 ppm which indi cates that the complex is undergoing a rapid fluxional process at 203 K, i. e. faster than the NM R time scale. Due to problems of solubility and solvents at low tem perature it was not possible to go to lower tem perature, however it might be expected that a similar pattern as was found for [12] would be observed at a lower tem perature.
Experimental
The complex [WI2(C O )3(NCPh)2] was prepared by the literature method [11] . The 13C NM R spectrum (203 K, CD2C12) was recorded on a Bruker WF[ 400 MHz NM R spectrom eter at the University of Warwick, referenced to tetramethylsilane. Single crystals suitable for X-ray crystallography were obtained from a cooled D ata collection an d processing. D ata were col lected on a Delft Instruments FAST TV area de tector diffractom eter at the window of a rotating anode FR591 generator (50 kV, 40 mA), with a molybdenum target (AMo_Ktt = 0.71069 A), con trolled by a Micro Vax 3200 and driven by M ADNES [13] software. D ata were collected at 150 K using an Oxford Cryostream low tem per ature cooling system. 5755 reflections collected (1.84 < 6 < 24.94°), index ranges -9 < h < 6; -15 < /c < 15; -1 9 < / < 20, giving 1643 unique data {/?int = 0.085 after absorption correction, (DIFFABS) [14] }.
Structure an alysis an d refinem ent. The structure was solved by heavy atom methods (SHELX-S [15] ) and then subjected to full-matrix least squares refinem ent based on F02 (SHELX-93 [16] ). Non hydrogen atoms were refined anisotropically with all hydrogens included in idealized positions ( C -H distance = 0.97 Ä, C /H -C -C angles = 109.5°) with isotropic thermal param eters free to refine. The weighting scheme used was w = 1/[<72(F02)]. 
